Simulation of network activity in stomatogastric ganglion of the spiny lobster, Panulirus.
We have compared experimental and model studies on the rhythmic activity of the lobster stomatogastric ganglion. Both the pyloric and gastric mill systems were simulated using a physiologically based network model. In the pyloric simulation the known synaptic connectivity of the 3 principal cell types in the pyloric rhythm was found to be sufficient to produce the correct sequence of cyclic bursting activity over a substantial range of parameter values, even though we did not simulate the known endogenous oscillatory driver potential of one of the cell types. It is not yet known whether the synaptic inhibition in the real system is in the right range to cause cyclic bursting in the absence of the driver potential, but the synaptic connectivity does appear to reinforce the cyclic pattern. Simulations were also done with alternative connectivity schemes to determine which synapses appear essential to generate the correct bursting sequence (in the absence of endogenous bursting activity). Other, more complex, systems simulated were: (1) all 5 cell groups of the pyloric system, and (2) the cells responsible for movement of the lateral teeth in the gastric mill. In both cases good qualitative agreement was achieved between model and real systems.